Three unlinked gene clusters are involved in clavam metabolite biosynthesis in Streptomyces clavuligerus.
In Streptomyces clavuligerus, three groups of genes are known to be involved in the biosynthesis of the clavam metabolites. Since antibiotic biosynthetic genes are invariably clustered on the chromosome in prokaryotes, chromosome walking was undertaken in an attempt to show that the three groups of clavam genes would resolve into a single super-cluster when analyzed at larger scale. However, no evidence of linkage between the three groups was obtained. Furthermore, Southern analysis of macro-restriction fragments of genomic DNA separated by pulsed-field gel electrophoresis also indicated that the three groups of genes are not linked. Despite the structural and biosynthetic relatedness of the clavam metabolites, our results suggest that the genes involved in their production lie in three unlinked gene clusters. We believe that this represents the first instance in bacteria of genes involved in the biosynthesis of a single family of antibiotics sharing a common biosynthetic pathway and yet residing in three separate locations on the chromosome.